
*6 iiie Miter of The New Torft 
Of all the evidences of narrow inlridefr- 
ness and-folly* I taw of no greater 
thaft the stupid belief that thla little 
platiet is singled out to ho the . 

life, and that. all other heavenly bodies 
are fiery masses or lumps of ice, Host 
oertaihly, some planets' are not Inhabited, 
bht others are, and among the^e there j 
must exist life under all conditions and 

phases of r development- * .„! 

■ + ■ ’ ~ ■ ■ , , 

In the solar system Venus* the Earth, i 

and. Mara represent, respectively, youth, 
full -growth, and old age* Venus, with its 
mountain a rising dozens of miles Into the 
atmosphere, is probably-as yet unfilled 
’ for such existence as ours, but r Mars 
must have passed through all terrestrial 
states and conditions. 

Civilized existence rests on tho devel¬ 
opment of the mechanical arts. The 
force of gravitation on Mars Is only two- 
fifth© of that on earth, hence alljnechan- 
ical problems must have been much 
ea&ier of solution; This is even ihore so 
of the electrical/ The planet being much 
smniier f the contact between. Individuals 
and the mutual exchange of ideas must 
have been much quicker, and there are 
many other reasons why Intellectual life 
should ha^o been on. that planet phenom¬ 
enal in its evolution. 

To be sure, we have no absolute proof 
that" Mara is Inhabited., The straight¬ 
ness of the canals, which has been held 
out a convincing Indication to this 
effect, is not at all such. We can con- 
,elttdo with mathematical certitude that 
-Aft a. planet grows older and the'mount¬ 
ains are leveled down ultimately every 
river must flow in a geodetldally straight 
line* Such straightening lb already. 

noticeable in some rivers of the earth. 
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Belteveji ,Mar# Signaled Sim. 

But the whole arrangement of the so- 
called iv aterways, :as pictured by Lowell, 
would seem to have been designed* Per¬ 
sonally I base my faith on the feeble 

planetary electrical disturbances which 
X discovered In the Summer 1 of 1899. and 
which,'according to my Investigations, 
could not hav© originated from the sun, 
th© moopi or Venus. Further study 
sine© has satisfied me that tfiey ttlUSt 
have emahateS from Mars. All doubt in 
this regard will be soon dispelled* 

To bring forth arguments why art at¬ 
tempt^ should be"made to establish Inter¬ 
planetary communication would be a 
useless and ungrateful undertaking. If 
we had no other reason, it would be 
Justified by the universal Interest which 

It win command* and by the Inspiring 

hopes and expectation^ to which It would 
give rlsei I shall rather concentrate my 
efforts upon the examination of the plans 
proposed and the description of a. method 

by which this seemingly Impossible task 
ean.be really accomplished* ' 

The', scheme of signaling by rays of light, 
is old, and has been often discussed, per¬ 
haps, more by that eloquent and pictur¬ 
esque Frenchman, Camille Plammarion, 
than anybody else. . Qkite recently Prof* 
W ( H. Pickering, as scaled la several,is¬ 
sues of TM KsW TortC TiatsS, has made 
a suggestion which deserves careful ex-, 
aminadon. 

The total solar radiation falling on: a 
terrestrial area perpendicular to the rays 
amounts to eighty-three foot pounds per 
square foot per second. This activity, 
measured by the adopted standard, Is a 
little over fifteen one-thousandth of a 
^ horse power. But only about JO per cent, 
of thla whole la due to waves of light. 
,Th^se, however, ar© of widely different 
lengths, making it impossible to use all 
to the best advantage, and there are 
specific losses unavoidable In the use of 
mirror^ so that the power of sunlight 
reflected ffrctm them can scarcely exceed 
6,5 foot pounds per square foot per sec¬ 
ond, or about on© one-hundredth of. a 
horse power. 
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A Giant Reflector Seeded. 

In view of this small activity, a reflect¬ 
ing surface of at least one-quarter million 
square feet should bo provided for the 
experiment. This area, of course, should 
be circular to insure the greatest effi¬ 
ciency, and, with due regard to economy, 
ft should be made up of mirrors rather 
small, such as to meet best the require- 
frjenW of cheapVmanufacture. ■ 

The idea has been-advanced by some 
experts that a email raflectdr wobld be 
as efficient as & large one. This Is true j 
t6 4 degree, but holds good only In hello- j 
graphic transmission to small distances-: 
when the ar£a covered by the J .reflected 
''beam. Is nok vastly In excess of that of 
th© lajrror. in signaling to Mara, the 
effect* would ^ exactly proportionate to 
the aggregate surface of the reflectors. 
With an area of one-quarter minion 
square feet the activity of th© reflected 
sunlight, at the origin^ would be about 
-2,500 horse power. 

1ft scarcely need bo stated that these j 
mirrors would have to be ground and pol¬ 
ished most carefully. To use ordinary 
| commercial plates, as has been suggested* 
i would be entirely out of the quest! bn, for 
at such an Immense distance the imper¬ 
fections of surface would fatally interfere 1 
Wtth efficiency. Furthermore* expensive 
□lock work would have to be employed to 
rotate the deflectors In the manner of 
hellos tats, and provision would hate'to be 
nmtfe: for protection against destructive 
atihoflBtaHo influence* it is extremely 
doubtful that so formidable an array of 
apparatus could be produced for ^IfyOOO,- 
006* but this is a consideration of minor 
.Importance to tills argument. 

sight Unlimited in a Vacuum, 

■ j i 

If the reflected rays were parallel and 
the heavenly bodies devoid of atmos¬ 
pheres, nothing would be simpler thah 
signaling' to. Mars, for It is a truth ac¬ 
cepted by physicists that a bundle of 
paralleKrays, in %'acuo, would Illuminate 
an krea with the same intensity .whether 
it he near or infinitely remote. In other 
words, there' la no sensible loss- in the 
transmission Of radiant energy through 
intei^plahetary or vacuous space. This be¬ 
ing *the case, could w© but penetrate the 

prison walte £>f the atmosphere, we could 
clearly perceive the smallest object oh the 
most distant star; so Inconceivably tenu¬ 
ous, frictlohleas, rigid, and elastic the 
medium pervading the universe _ ■ 

, Thq suft's rays are ii3^aliy considered to 
he parallel, and are virtually so thrqpgh 
a short trajectory, beeausq of the Immense* 
distance the luminary* Sut the radia¬ 
tions, coming from a distance of 93,000,000 
miles, emanate from a.sphere £05,000 milgs 
In diameter, and, consequently, most of 
them will fall oh the* mirrors at an aiigle 
less than 90 degrees, with the result of 
causing a corresponding divergence .of the 
! reflected rays* Owjng to the equality ox 
the angles of Incidence and reflection, it 
fallows that if Mars > were at half the 
suit's distance, the rays reaching the 
planet Would -cover an area of about one- 
quarter of that of the solar disk, or In 
round numbers, 147,000,00^000 square 
mites,. which ia nearly 16,400.000,000,000 

/times l&fevr-'tha^ that of -th& . mirrors. 
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This, irfeang that the Intensity of th'e 
radiation received -on Mars would Jbe Just 
that many times smaller. 1 ■ 

To 1 convey a definite idea, |f;may be 
stated that th©' light we get- ffom the 
moon Ig (500,000 times feebler than that of 
the sun. Accordingly, even under these 
purely theoretical conditions' the Picker^ 
ing apparatus could do no njore thni^ pro-, 
due© an illumination 27,400,000 times 1 
feebler than that of otfr full moon,, pv \ 

1 IpOOO times weaker than that of Venus*’ 

Atmosphere the- Chief Obstacle* " 

5?h© preceding is based on the assump¬ 
tion that there Is nothing In the path of 
the reflected rays- except the tenuous me¬ 
dium filling all space* But the' planets 
have atmospheres which absorb and re* 
fract* We see remote objects less dis¬ 
tinctly, we^perceive stare long after they 
hatfe fallen below the. horizon. This is ■ 
dua to absorption and refraction o£- the, 
rays passing through the air* While these 
effects cannot be exactly estimated, it is 
certain that the atmosphere is the chief 
| impediment to the study of the heavens/' 

! By locating our observatories one rai]e 
"above sea level th© .quantity of matter^ 
which the rays have to transverse on their * 
way to the planet Is reduced to one-third. 
But, as the air becomes less dense, there 
la comparatively little gain to be derived 
from greater elevation. What chance 
would there be that tha reflected rays, re¬ 
duced to an Intensity far below that esti¬ 
mated above, would produce a .visible sig¬ 
nal on Mars? Though I do not deny this 
possibility, all evidence points to the con--- 
: traryZ 

Lowell a trained and restless observer, 
who has made the study of Mars his spe¬ 
cialty and la working under Ideal condi¬ 
tions, has been bo far tmabl© to perceive 

a Ug&t effget of the magnitude such sfi 

! th© proposed signaling apparatus might 1 
produce there* Bimbos, the smaller of 
th© two satellites of Mars—from seven 
ten miles in diameter—can^only be seen at 
short Intervals when the planet Is in op¬ 
position, Tha satellite presents to us an 
area of approximately fifty square miles, 
reflecting sunlight at least as well da * 

! ordinary earth, which has little, ovo*, 

ona*twelfth of the power of a mlrrof. 

Stated otherwise, an equivalent effect at 
that, distance would be produced by miiv 
rora covering four square miles, which' 
means two square miles of the same re¬ 
flectors If located on earth, aa It re* 
celvea eunllght of twice the in tensity# 
Now this Is an area 222 times larger ’ 
than that of the ten-mllUon-doHar re¬ 
flector, and yet Phobos 1 b ^l&rdly per¬ 
ceptible* It la true that the qbservatloa 
of the satellite Is rendered difficult by tbt^ 
glare of Its mother planet. But this is \ 
offset by the fact that tt is In vacuum and 
that Its rays suffer little diminution 

through absorption and refraction of th® 
earth's atmosphere. 


Mirror Signals Impossible Now. 

What has been stated la* thought oSJf- 
Jlolent to convince the reader that ther® 
is little to be expected from the plan un¬ 
der discussion* The idea naturally pre¬ 
sents Itself that mirrors might be mami- - 
factored which will reflect sunlight in 
parallel baains. For the tkne being this 
Is a task beyond human power, but no 
j>ne can set a limit to tha^ future achieve- 
ment of man. , _ 

Still more rineffective would he fthe at¬ 
tempt of, signaling I In the manner pr^ 
/posed By Dr/' l WiUibm R* Brook^ aud oth- 1 
^ero* by artificial light, as the electric arb; 
In order to Obtain a reflected Ilgh^activ¬ 
ity of 2,500 boraepower It would he necesr 
sary tb install a power plant of not less 
than 73*000 1 horsepower, which, withSjttT 
turblnefi/ djmamos. parabolic reftcetora J 
and other paraphernalia, would probably 
cost more than $10,000,090* "While this 
method yfould permit operations at favor¬ 
able times, whin the earth Is nearer to, 
and has Its dark sldd turned toward Mars, - 
It has the disadvantage ot Involving the 
use of reflected rays necessarily more dl* 
Vergent than those of the sun, it being 
impossible to . construct mirrors J of the 
required perfection, and, without their 7 
use, the rays would be scattered to such ’ 
an extenrthat the effect would be much 
smaller. 

Reflecting surfaces of great extent caii 

b© had readily* Prof* Tt* WT^Wood makes 
the odd suggestion of using the white 
alkali desert of *the southwest fqr the'’ 
purpose. Prof, E, Doolittle advises th© . 
employment of large geometrical figures: 
In my oplnlqn none of these suggestions 
is feasible. Th^ trouble is, that, the 
earth itself Is a reflector, not efficient, it 
is true, hut what It lacks In thte respect 
is more than made up by the immensity 
of Its area. To convey a perceptible sfg- 
!nal In thie .manner it might require as 
; much as 100 square miles seflectlng Bur “ ; 


I face. 

i 

Wireless Offers the Best Plan, 


But there Is one method of putting, our- ■ 
selves^ in touch with other ^planptsl 
Though not easy of execution* It is sim¬ 
ple In principle* A. circuit properly de¬ 
signed and arranged Is connected with 
one of its ends to an Insulated terminal 
at some helghfc*.and with the other'to. 
"earth. Inductively linked with it Is ait- 
| other circuit "ill wnlch electrical osclllo-; 
:tions of great Intensity are set up. by 
means now fhpilllaf to electricians. This 
combination of apparatus is known as tny ; 
wireless transmitter* . 

By careful attuncment of the circuit* 
the expert can produce a vtbratloit of ex—, 
traordlnary power, but wheh certain ar- ■ 
tlflces. which I have ndt yet descrlbad,." 
are resorted to th^ os dilution reaches 
transcending Intensity, By this means,; as 
told in my published tenchnical records,/ 
I have passed a powerful current Woun^d/ 
the globe and attained activities of many 
millions of horse power,. Assuming only, 
a rate of 11^006,000, readily 6btainabJer "It 
"la 6,000 times mojre than that pr©duecables 

by the Pickering mirrors. 

But; my method has other and still-, 
greater advantages. By Its employment 
the electrician on Mars* instead of ^utiliz¬ 
ing the e*fer£y received by a few thou-, 
sand square feet of area, ns in a para-,. 

bolic reflector, is enabled to concentrate j 
in his Instrument the energy received toy} 
dozens of'square miles* thus multiplying 
the effect many thousands of times. Nor ; 
is this all* By proper methods ; and do- r 
vices lie can magnify the received effect ' 


as many times again* „ " . 

It Is evident then, that in my experi¬ 
ments in' 1399 and 1900, X have already 
produced disturbances on Mars incom¬ 
parably more powerful than could be at¬ 
tained hy r any light reflectors, however 
large* 

Electrical science ia now so far ad¬ 
vanced that our ability of flashing a slg-* 


a a planet is experiment ally demon- 1 
ad* The question is. When will^hu- 
witness that great triumph. This, 
sily answered. The moment' we ob-i 
absolute evidences that anl tntelli-' 
effort ia being made in some .other* 
l to this, of feet, interplanetary trans- 
ion of intelligence can be consideredv 

i oGcompliahed fact. A primitive-imr:. 
a ndl ns caii b e reach ed qiifekly : with ^ 
difficulty, /A complete/exchange/bf. 
i Is a greater 'problem*-but suscepr 
of- solution^ * % -N.flvQLA^TE SL 


Sbfyctttjjjcrk Simce 
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